Introduction
Diabetes mellitus (DM) is one of the leading public health problems of the modern era. According to the World Health Organization, 347 million people worldwide are suffering from DM, with the prediction that it will be the seventh leading cause of death in 2030 (1) . Basically, DM is marked by the disturbed homeostasis of carbohydrates and lipids resulting in a high concentration of glucose in the blood. This serious metabolic disease has a significant effect on health, quality of life, and life expectancy of diabetic patients (2) .
Treating DM requires the use of different drugs depending on the level and stage of the disease. During almost life-long therapy that includes oral hypoglycemic agents and/or insulin, many patients turn to alternative forms of treatment, relying on medicinal plants. Recently there has been a positive tendency concerning the use of the herbal medicine in treating chronic diseases, while this therapeutic approach has been the only choice in the underdeveloped countries of the world (3).
A considerable number of patients that are suffering from diabetes turn to self-medication using medicinal plants, preparations, and medicine, in the opinion that the use of herbal supplements combined with antidiabetic drugs is absolutely safe and justified. However, a large number of literature data indicate that natural does not always mean safe (4) .
Simultaneous use of oral antidiabetic agents or insulin and medicinal plants with hypoglycemic action emphasizes the development of interactions that can result in a positive effect or in the manifestation of adverse effects of applied drugs and supplements, where the most common pharmacodynamic interaction that can occur is hypoglycemia.
The aim of this study was to investigate self-medication using medicinal plants and the potential influence of health care professionals' advice or media information regarding the use of herbal dietary supplements with hypoglycemic effect in a population of patients with type 2 DM.
Background/aim:
A considerable number of patients suffering from diabetes mellitus (DM) turn to self-medication using medicinal plants, preparations, and medicine. The aim of this study was to investigate self-medication using medicinal plants and the potential influence of health care professionals' advice or media information regarding the use of herbal dietary supplements with hypoglycemic effect in a population of patients with type 2 DM.
Materials and methods:
This research, in the form of an analytic cross-sectional study, was conducted in 6 pharmacies in the territory of Nis, Serbia, during October 2013. The criterion set for the study was to include patients diagnosed with type 2 diabetes who used pharmacotherapy in addition to herbal supplements.
Materials and methods
This research, in the form of an analytical cross-sectional study, was conducted in 6 Remedia Pharmacy Health Facilities in the territory of Nis, Serbia, during October 2013. The criterion set for the study was to include patients diagnosed with type 2 diabetes who used pharmacotherapy in addition to herbal supplements.
The research was performed by surveying a total of 519 respondents. The survey was divided into two parts. In the first part, the questions were related to the personal data of patients (age, duration of disease, and pharmacological groups of drugs the patients used in the treatment of DM type 2). The second part of the survey was related to the frequency of diabetic supplements used and the influence of health care professionals' advice (doctors, pharmacists) and the media (television, radio, Internet) on the choice of herbal supplements. We also investigated the frequency of symptoms of hypoglycemia (malaise, dizziness, headache, tinnitus, sweating). Dietetic supplements were based on extracts of The data were statistically analyzed and processed by using descriptive statistics as well as appropriate tests of statistical significance (chi-square test of independence with correction of continuity according to Yeats), illustrated with tables and graphs. The database was created in an Excel statistical program, and for statistical processing, SPSS 19.0 was applied. All statistical tests would be accepted if the null hypothesis was equal to or less than 5%.
Results
The research included 276 (53.18%) women and 243 (46.82%) men divided into 4 age categories. Demographic characteristics of the surveyed patients are shown in the Table. The highest percentage of respondents (52.60%) had been diagnosed with DM 6-9 years before, while 16.38% and 31.02% of the respondents had suffered from DM for less than 5 years and for more than 10 years, respectively. A total of 330 respondents (63.58%) used only oral hypoglycemic agents in the treatment of type 2 DM, while 36.42% of the respondents used a combined therapy with oral hypoglycemic and insulin.
The frequency of the use of herbal dietary supplements in relation to the sex of respondents is shown in Figure 1 .
Out of the total of 519 respondents, 94.57% of women and 82.30% of men used herbal dietary supplements along with the prescribed therapy in the treatment of type 2 DM, and 50.29% of the surveyed female respondents showed a higher frequency of use of herbal supplements in relation to males. Herbal dietary supplements were most frequently used by diabetic women aged 45-54. In the group of surveyed male respondents, an increased use of herbal supplements by men over the age of 64 was observed.
In the group of surveyed women there was a statistically significant difference (P < 0.001) in the use of herbal Figure 2 .
There was a statistically significant difference between the sexes in the use of herbal dietary supplements. The surveyed male respondents most often used products based on ginseng (P < 0.001) and cinnamon (P = 0.005), and women mostly used products based on garlic and St. John's wort (P = 0.005). There was no significant statistical difference according to the sex of respondents who used products based on Siberian aronia, aloe, and blueberry.
The choice of statistically significant herbal dietary supplement by the age categories of respondents is shown in Figure 3 .
There was a statistically significant difference between the age groups of respondents. The use of herbal supplements based on ginseng was more prevalent in men under the age of 45 (13.58%, P < 0.001). Garlic preparations were used more often by women over the age of 64 (11.23%, P = 0.033), while supplements based on St. John's wort were mainly used by respondents under the age of 45, mostly women (7.6%, P < 0.001).
Frequency of symptoms of hypoglycemia in diabetic patients surveyed who used herbal dietary supplements is shown in Figure 4 .
There was a statistically significant difference in the frequency of symptoms of hypoglycemia (malaise, dizziness, headache, tinnitus, sweating) in diabetic patients surveyed who used herbal dietary supplements (P = 0.012). In the group of diabetic respondents who used herbal dietary supplements 91.4% of respondents reported that they had some of the symptoms of hypoglycemia. In 48.81% of respondents the symptoms of hypoglycemia appeared from time to time, in 20.39% of the respondents they appeared frequently, and 30.8% said they had never had these symptoms of hypoglycemia. Figure 5 shows the frequency of statistically significant symptoms of hypoglycemia, dizziness, and malaise in the surveyed diabetic men and women.
Using the chi-square test of independence demonstrated a statistically significant difference between age groups when it came to dizziness and malaise in the group of diabetic women surveyed, while significance was not observed for other hypoglycemic symptoms (headache, sweating, tinnitus). There was a statistically significant difference in the occurrence of tinnitus and sweating in relation to other symptoms of hypoglycemia for the diabetic men, while significance was not observed in other hypoglycemic symptoms (headache, dizziness, and malaise). It was found that there was a statistically significant difference in the incidence of hypoglycemia symptoms depending on the sex and age of the subject. Dizziness was reported significantly more frequently in the group of women younger than 45 years old (P < 0.05), whereas fatigue was observed more frequently among women in the oldest age group (P < 0.05). Unlike women, men with diabetes reported a more frequent occurrence of sweating and tinnitus compared to the other symptoms of hypoglycemia. Sweating was much more common in the group of men between 45 and 54 years of age (P < 0.05), while tinnitus was more often reported in the older age group (P < 0.05).
The influence of doctors, pharmacists, friends, and media information concerning advice on the use of herbal dietary supplements according to age categories is shown in Figure 6 .
There was a statistically significant difference between the age groups of respondents in relation to the influence of health service professionals and media on making decisions about the use of herbal dietary supplements. Self-initiative in the use of herbal dietary supplements was most marked in the group of respondents under the age of 45 (P = 0.002). Most frequently, respondents aged 45-54 (P = 0.005) followed the recommendation and advice of their doctors or pharmacists, while the respondents over the age of 55 (P < 0.001) were most influenced by media (TV, radio, Internet) in making decisions about applying self-medication using herbal dietary supplements.
Discussion
In our research, the group of surveyed women showed a statistically significant difference (P < 0.001) in the frequency of using herbal supplements compared to the group of men, which was consistent with the study conducted by Martin et al. (5) . Self-medication involves treating common health problems using drugs specifically designed and labeled for use without medical supervision (6) . Use of herbal medicines and self-medication by using herbal dietary supplements in the diabetic population are common, and the purpose is to alleviate the symptoms of this disease. Herbal dietary supplements with hypoglycemic action usually contain one or more plant components. The composition of these products is determined by the availability of the plant's active principles, which most often are the active components of garlic, cinnamon, ginseng, aloe, and blueberry (7, 8) .
Self-medication control and its degree of advancement in recent years are very interesting issues, because this form of treatment can be the cause of the lack of recognition and the masking of symptoms of the basic disease, as well as the cause of the development of bacterial resistance and the occurrence of iatrogenic diseases (9) .
Over the past few decades, herbal medicines have attracted much attention as potential therapeutic agents in the prevention and treatment of diabetic complications due to their multiple targets and fewer toxic side effects (10) . The extracts or constituents of some plants with hypoglycemic action may act at different levels, such as inhibiting glucose absorption from the intestines, increasing insulin secretion from the pancreas, enhancing glucose uptake by adipose and muscle tissues, or inhibiting glucose production from hepatocytes (11) . Ranging from preclinical to clinical studies, there is evidence that herbal dietary supplements may be beneficial in the treatment or prevention of type 2 diabetes (12,13). Mahluji et al. showed that the use of herbal dietary supplements with hypoglycemic effects is useful for patients with type 2 diabetes due to fasting blood sugar and HbA1c reduction (14) , and Mozaffari-Khosravi et al. showed an improvement of insulin resistance by ginger powder supplementation (15) .
In this survey, conducted among patients suffering from type 2 DM, out of the total of 519 respondents, 94.57% of women and 82.30% of men used herbal dietary supplements along with prescribed therapy for the treatment of diabetes. Similar results were obtained from India, where it was recorded that 71% of diabetics used herbal medicines along with the conventional therapy (16) . In a study conducted in Ethiopia, almost half of respondents suffering from diabetes used herbal dietary supplements (17) , while the frequency of use of herbal preparations was significantly lower in diabetic patients in America and Iraq, at 14% and 17%, respectively (18, 19) .
Women surveyed showed a higher frequency (50.29%) of herbal supplement use compared to men. Similar results were obtained in the studies conducted by Balamurugan and Ganesh and by Alavi et al. (16, 20) . Diabetic women aged 45-54 most often used herbal supplements. In the group of male respondents surveyed an increased use of herbal supplements was observed in men over the age of 65, which is consistent with the results of Egede (21) .
Self-medication patterns differ between populations and are influenced by many factors such as age, sex, level of financial income, self-medication orientation, level of medical education and knowledge, and perception of the disease. With aging, the amount of chronic health conditions increases, as well as the number of drugs used in therapy. Because of all this, we face an increased demand for health services, including alternative forms of treatment (22) .
In addition to the justified benefits provided by selfmedication, it is necessary to recognize the occurrence of potential interactions between dietary supplements and herbal therapy prescribed by a doctor (23) . The level of the occurrence of these interactions is significantly affected by the number of drugs a patient is taking and the general health state of the patient, while an inappropriate choice of herbal preparations can result in deterioration of the primary disease (24) .
In this research, the use of herbal supplements based on ginseng was more prevalent in men under the age of 45 (P < 0.001). The therapeutic potential of products based on ginseng varied according to the geographic location, dosage, processing, and type of diabetes. Panax ginseng had the highest therapeutic potential compared to Panax japonicus and Panax quinquefolius. Out of the total of 705 components isolated from ginseng, it is considered that ginsenosides are responsible for pharmacological effects (25) . Intense stimulation of insulin secretion (26) , blocking the intestinal absorption of glucose, and inhibition of hepatic glucose-6-phosphatase are potential hypoglycemic mechanisms of the active principles of ginseng (27, 28) . The application of products based on ginseng is considered relatively safe. Side effects can be manifested in the form of insomnia, headaches, vaginal bleeding, and diarrhea. Caution is required when used simultaneously with anticoagulants and antidiabetics, due to the emphasized pharmacological effects of the drugs applied simultaneously (24) .
Preparations based on garlic were most frequently used by women over the age of 65 (P = 0.033), and similar data were observed in a study that included a population of diabetics in Iraq (15) . Allicin, a sulfur compound isolated from garlic, is responsible for the hypoglycemic effect of this plant (28) . It is believed that allicin increases hepatic metabolism by stimulating the release of insulin from the beta cells of the pancreas (29) . Investigations conducted so far have shown a relatively safe profile of preparations based on garlic. Side effects can be manifested at the level of the gastrointestinal tract in the form of nausea and diarrhea. The active ingredients of garlic are CYP 2C9 inhibitors, so special attention is required when it is coadministrated along with sulfonyl urea derivatives, as they are metabolized by the same isoenzyme (30) . Hypoglycemia may occur as a consequence of this pharmacokinetic interaction. Mittal et al. confirmed this interaction with an animal model (31) .
Supplements based on St. John's wort were usually chosen by respondents under the age of 45, predominantly women (P < 0.001). The active ingredients of St. John's wort may lead to pharmacokinetic and pharmacodynamic interactions. Hyperforin is the ingredient responsible for a large number of interactions due to the induction of cytochrome CYP450 metabolic enzymes, most frequently isoenzymes 3A4, 2C9, and 2C19, as well as for the induction of membrane expression of P-glycoprotein, responsible for the transport of drugs through the intestinal epithelium (32) . It is assumed that the hypoglycemic effect of hyperforin, the active principle isolated from St. John's wort, is a result of the protective effect of the active substance in relation to cytokines, which can damage functional pancreatic cells (33) . In their study, Xu et al. showed significantly altered pharmacokinetics of gliclazide during a simultaneous application with St. John's wort (34) .
Diabetic male respondents (22%) more frequently used dietary supplements based on cinnamon while Fabian et al. showed that women with diabetes mostly opted for cinnamon preparations (35) . In vitro and in vivo studies have confirmed the positive effect of the aqueous extract of cinnamon in the treatment of DM (36) . The mechanism of action is based on the increased glucose uptake and activation of the insulin receptors. Side effects of cinnamon are rare and are manifested in the form of allergies or contact dermatitis. Hypoglycemic episodes can be expected in cases of parallel application with insulin preparations or insulin secretagogues (37) .
The efficacy of herbal medicines with hypoglycemic effects is explained by increased insulin secretion, potentiating glucose uptake by adipocytes of muscle tissue, or the inhibition of intestinal absorption of glucose (38, 39) .
In the group of diabetic respondents who used herbal dietary supplements, 91.4% of respondents reported that they had some of the symptoms of hypoglycemia. In 48.81% the symptoms of hypoglycemia appeared from time to time, in 20.39% they appeared frequently, and 30.8% said they had never had these symptoms of hypoglycemia. It was found that there was a statistically significant difference in the incidence of hypoglycemia symptoms depending on the age and sex of the subject. Dizziness was reported significantly more frequently in the group of women younger than 45 years (P < 0.05), whereas malaise was observed more frequently among women in the oldest age group (P < 0.05). Unlike women, men with diabetes reported more frequent occurrences of sweating and tinnitus compared to other symptoms of hypoglycemia. Sweating was much more common in the group of men 45-54 years of age (P < 0.05), while tinnitus was more often reported in the older age group (P < 0.05). There are no similar studies with which we can compare our results. Therefore, it is necessary to be cautious in the use of herbal medicines with hypoglycemic effects along with conventional oral therapy in order to avoid possible interactions and potentiation of hypoglycemic effects.
There was a statistically significant difference between the age groups of respondents concerning the choice of herbal dietary supplements with hypoglycemic effects. In the group of patients under the age of 45, 24.29% (P = 0.005) of diabetic patients opted for the use of herbal supplements recommended by doctors and pharmacists, while in the same age group, 18.57% (P = 0.002) of respondents opted for self-initiated use of herbal preparations. The media was most responsible for influencing decisions about self-medication that included use of herbal dietary supplements in 28.74% of women and 33.5% of men over the age of 55 (P < 0.001). In a survey conducted by Al-Asadi and Salih, self-initiated application of herbal preparations was reported by 10.5% of respondents, while the media was responsible for frequent self-medicating with herbs in 7.2% of the surveyed diabetics (19) . In India, the effect of exposure to the media in the diabetic population was dramatically lower (only 5.5%), while more than half of respondents opted for the use of herbal medicines on the advice of pharmacists (16) .
Media exposure and advertising of herbal remedies presenting 100% efficiency without emphasizing the possible side effects and drug interactions can be a confusing factor that can have a very significant influence on the population, especially elderly patients, who can get a feeling of being involved and of participating in the care of their own health (40) . Marketing activities of pharmaceutical companies encourage the use of their products, ignoring the fact that prospective customers may have little knowledge about the products and their side effects (41) .
The research conducted showed a high presence of herbal supplements among patients with DM. The results proved the significant influence of the media on the population, including elderly male patients, as well as frequent symptoms of hypoglycemia in the patients who used herbal dietary supplements simultaneously with conventional therapy in the treatment of diabetes. The role of health professionals in health care is indispensable and very important, especially when the media is a potential cause of self-medication. Constant training of doctors and pharmacists provides an easier approach to patients by giving accurate and necessary advice on the application of drugs in the treatment of type 2 diabetes and herbal supplements with hypoglycemic effects in order to ensure proper treatment of the disease, as well as to avoid unpleasant hypoglycemic episodes.
